The initial control of hyperthyroidism by 13'I alone was slower in the half-dose group. After three years the results were similar, two-thirds being euthyroid in each group. Thereafter they were better in the half-dose group. There was one recurrence of thyrotoxicosis in the conventional-dose group and one in the half-dose group.
The building of a new professorial block at Royal Prince Alfred Hospital has afforded the opportunity to study the effect of environmental factors on the incidence of surgical sepsis in patients undergoing a variety of general surgical operations. The new block was occupied at the end of December 1962, and the 1,337 patients admitted to its surgical ward up to the end of April 1965 form the subject of the present report.
Prior to this the patients of the professorial surgical unit were housed in an old open ward where there were high infection rates (Rountree, Harrington, Loewenthal, and Gye, 1960) and where there was widespread contamination of the air and bedding with Staphylococcus aureus (Rountree and Beard, 1962) . Measures introduced into that ward in an attempt to reduce the infection rate included the sealing of all suitable wounds with plastic seals, the use of individual dressingtrays, the substitution of cotton for woollen blankets, and the institution of nasal prophylaxis with a cream containing neomycin and chlorhexidine (Rountree, Loewenthal, Tedder, and Gye, 1962 Hospital, Sydney. were infected, the majority of these infections occurring in the ward.
Design of the Ward
The plan of the new ward was given by . It is an adaptation of the Nuffield Ward and contains beds for 30 patients. Twenty-four beds are in six open bays containing four beds each; there are four single-bed rooms and one room with two beds. Each open bay has its own water-closet and wash-basin. There is an air-conditioned treatment-room in a central position in the ward.
Methods of Investigation
Swabs were taken from all surgical wounds which showed evidence of sepsis in the form of pus or discharge. Any other lesions, such as ulcers or pustules, present when the patient was admitted or which developed later were also swabbed. A nasal swab was taken from each patient on the day of admission or as soon as possible after this ; thereafter each patient was swabbed once a week. At irregular intervals nasal swabs were taken from the nursing and medical staff.
From January 1963 to November 1964 environmental contamination was measured once a week. Settle plates were used rather than the slit sampler, since the architecture of the ward did not lend itself to the use of the slit sampler. These plates 21 January 1967 Surgical Sepsis in New Ward-Rountree et al. were exposed for one hour each week at the same positions in the ward, the majority on bedside lockers, in the middle of the morning at a time of maximum activity. Contact plates (Rubbo and Dixson, 1960) were taken from one set of curtains in each bay. Contact plates were also taken from one blanket or counterpane on every occupied bed.
All cultures of Staph. aureus isolated from lesions and noses were tested for antibiotic sensitivity and were phage-typed. When only a few colonies grew on the settle or contact plates all were typed, but when large numbers were present only a proportion were examined. The typing phages used were the international set of Blair and Williams (1961) , with the addition in January 1964 of the three experimental phages-B5, D, and 77Ad (Jevons and Parker, 1964 (Rountree and Beard, 1965) . In the old ward, during 1959-61, 65 % of the infections were presumed to have occurred there.
The incidence of staphylococcal sepsis according to the anatomical site of the wounds is shown in Table III . (Several patients had more than one operation.) The highest incidence Rountree, 1966) . They were almost invariably associated with long incisions extending from the xiphisternum to pubis, or transversely across the whole of the anterior abdominal wall, or in the lower limb from groin to knee.
Sepsis other than Wounds
Staphylococci were isolated from a number of sites other than operation wounds, including ulcers, bedsores, and burns (Table V) . Many of these patients were admitted with infection, but the burned patients in particular were infected with "hospital" strains and were potent sources of infection for 
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others. Although there were six isolations of staphylococci from sputum, only two patients were thought to have staphylococcal pneumonia.
Phage Types of Staph. aureus in Lesions
A total of 152 strains were identified in the surgical wounds and other lesions, more than one strain being found in eight patients. Table VI gives their phage-type distribution. The chief hospital strain was always resistant to penicillin, streptomycin, and tetracycline and sometimes to chloramphenicol or erythromycin; it was lysed only by phage 53 at 1,000 x R.T.D., though it showed inhibition with other phages of group III, including phage 47.
This strain has been previously reported as type 47 at 1,000 x R.T.D. (Rountree and Beard, 1962) . In 1960-61 this strain accounted for 62% of all infections in the old ward. In the new ward only 33 (22%) were caused by it. Of these 33 patients eight had the strain in their nose or in lesions when admitted, either from other parts of the hospital or as readmissions, having been in the old ward earlier. (Rountree and Beard, 1962) , where 57% of 646 plates were positive, the mean count per positive plate being 4.1. We interpret this as meaning that, while there was much less staphylococcal contamination in the new ward, when it did occur the load was approximately the same.
Bedding
From January to November 1963 both cellular cotton and woollen blankets were in use. After November only cotton was used. At the times of sampling about 20% of the beds had no blankets on them; their cotton counterpanes were therefore sampled. Both the numbers of blankets from which Staph. aureus was isolated and the mean Staph. aureus count were much lower in the new ward.
Counterpanes had not been examined previously. They were found to be much more heavily contaminated than were the blankets. Approximately twice as many counterpanes as blankets yielded Staph. aureus, and in much larger numbers.
Curtains
The curtains in the bays are made of a cotton material with a rough woven surface. They are arranged so that they can be pulled around the beds when privacy is required. The possibility therefore exists that they may be contaminated by the nurses' hands or by droplets from the patients' respiratory tracts and that these contaminants may be liberated when the curtains are moved later on. They were infrequently laundered.
Sampling There was good correlation between the strains found in the bedding and in the air, but some minor differences were found between these results and those on the curtains and in the patients' noses. For example, there were fewer non-typable strains and more hospital strains on the curtains than in the air and bedding. However, none of the observed differences was large, and it is apparent that the staphylococci in the ward air, textiles, patients' noses, and lesions were similar. The same situation was found in the old ward, where, however, there was a great preponderance of group III hospital strains.
Spread of Certain Strains in the Ward
Some weeks before the ward was opened an official opening ceremony took place outside it. After the ceremony some hundreds of people walked through the ward. Twenty settle plates were exposed on this occasion but no colonies of Staph. aureus were grown from them.
As soon as patients were admitted staphylococci were isolated from the ward. They were found in small numbers in January and February and were mainly non-typable strains or the hospital strain, typing with phage 53 at 1,000 x R.T.D. Among the first patients were two who had been known nasal carriers of the hospital strain, and one had his wound infected with this organism four days after operation. Within the next three weeks three further patients were admitted carrying the strain, and one of these had a skin graft infected with it. It was isolated from the air and bedding in January and February, but then disappeared until May. Thereafter, though present in reduced numbers compared with the old ward, it was never absent for more than a few weeks at a time from bedding, air, lesions, or noses, being continually reintroduced by patients.
Type 80/81 strains were often introduced into the ward during 1963. The first isolation was made from a bed in the male end of the ward on 15 January and from the curtains and in the air of the same bay on 5 February. No patient carrying the strain had been found at this time, but a nurse was a nasal carrier on 6 February and may have been the source of this contamination. This nurse may also have infected a young girl who was at the other end of the ward and who had had a nephrectomy on 23 January. Her wound discharged pus on 31 January and she was moved to a single room. The type 80/81 cocci were found on her bed on 5 February and were still present on 5 March, though her wound had healed by then and she was not a nasal carrier.
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Surgical Sepsis in New Ward-Rountree et al. August, who had not at any time been found to be a nasal carrier, sustained heavy infection of a discharging sinus of the thigh on 15 August. During her stay in the room the bedding, air, and curtains were heavily contaminated, and type 80/81 cocci were still present on the curtains in large numbers three days after she had been discharged. The curtains were then laundered and there were no further isolations of the strain from this room.
The spread of the neomycin-resistant type B5/77Ad strain in this ward in 1964 has already been described (Rountree and Beard, 1965) . The source of the episode of heaviest contamination was a burned patient, who, though in a single room, released very large numbers of the organisms from his burns. At this time these type B5/77Ad cocci were found at 18 sites in the ward, and were particularly heavy at the men's end.
After Naseptin prophylaxis was abandoned and the infected patients and carriers were discharged this strain 'disappeared.
Discussion
The infection rate of surgical wounds with staphylococci was significantly reduced in the new ward. This applied particularly to infection with " hospital " strains. Along with this reduction in actual infection there was also a reduction in morbidity.
During the first 18 months in the new ward the mean number of extra days spent in the ward by infected patients was 11.3 compared with 17.2 days in the old ward (May et al., 1966) .
Side by side with the reduction in sepsis rates there was also (Hurst, Grossman, Ingram, and Lowe, 1958 Only 28% of this sepsis was due to multiple antibioticresistant "hospital" strains, compared with 56% in the old ward.
There was a reduction in the nasal-carrier rate of hospital strains in patients in the new ward.
There was also a reduction in the amount of staphylococcal contamination of the air and bedding. 
